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Industrial Waste Treatment

and Dlsposal

. AT THE GOVERNMENT |

SYNTHETIC RUBBER PLANTS, LOS ANGELES COUNTY, CALIF.

The government synthetic rubber plants in the Los Angeles arca were faced
with many diflicult® waste-disposal problems because of high population density
and conscquent low tolerance for disposal of liquid, gascous, and solid wastes.
Disposal methods currently in use were evolved during the 10-year period the
plants have been in existence. All major waste-disposal problems have been
solved through slase cooperation between the managements of the four syn-
thetic rubber plants and the regulatory agencics in planning and operating
treatment and disposal facilitics. Unusual problems involving waste tar, copper
solutions, the smokeless incincration of rubber, and subsonic vibrations have

also been dealt with successfully.

I.\'DUSTR[AL waste disposal in Los Angeles County ix com-
plicated by a high population density, a shortage of under-
ground water supplics, and frequent temperature inversions in
the atmosphere. Jlecause of these conditions, the tolerance for
disposal of liquid, gnseous, and solid wastes is low. Disponal of
liquid wustes in Los Angeles County is related closcly to the dia-
posal of solid and guscous wastes. Numcrous restrictions, based
on the principle that the dirposal method shall not ercate a haz-
ard or nuisance or cnuse dumage, limit the poussibilities for dis-
posal.

During the yeurs of op«.ruuon of the synthetic rubber plunts,

- process mulifications have been. made, und, there have .been

changea in the public pallution-control programs at the loeal,
state, and federul levels. -In so far us possible, the prohlems
arising from these chungex huve been solved by process adjust-
ments or by the installation of additional equipment to serve the
unit producing the waste,  Otherwise, maodifications have been
made in industrial waate treatment and disposal to meet the
changing conditiona, The purpose hus heen t provide reason-
able and practical safeguards aguinst pollution of Dominguez
Channel, Los Angeles Ilarbor, und. constal waters of the Pucific
Ocean by liquid wustes originating in the synthetic rubher plants.

The fundamental treatment facilitien for industrinl wastes of
the government synthetic rubber plants (2, 8) have remuined
essentinlly unchunged.  Separable oil and suspended solids are
removed by settling busine.  Neutralization is accomplished by
mixing the various liquid wustes together or adding caustic or
acid. A further reduction in oil xnd suapended solidw is gained
by filtration of the wuxtes through hay. Wasten which cannot
be rendered nonobjectionable by settling, neutralizing, or filtra-
tion through hay can usually be treated mare eflectively and eco-
nomically at the source, where the volume is ata minimum and the
concentration at & maximum.

The origina! synthetic rubber planta in Loz Angeles County- -
three butadienc plants, one styrene plant, and two GIt-S plante—
were placed in operation in June and July 1943, From 1947 to

\ Present address, P.O. Bax 211, Torrance, Calif.

t Present address, Hanford Atamic Prodacts Operntivn, General Electric
Co.. Richland. Waah,
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1949 all except the styrene plant were shut down, but late in 1950
three plants were returned to operation. Table I lists the four
plants by types, enpacity, and watersheds involved in their
operations.

DISCHAAGCE OF TKEATED WASTES

The managements of the group of planta (hercafter called the
Los Angeles plants) on Vermont Avenue and Figueroa Street at
Knox Street cooperuted with authoritics in planning and operat-
ing their wauste-disposal facilitics.  The wuste from the operutions
wan first treated in waste-trentment units at cach plant and dis-
(hurged into a common drain (the Knox Street drain) and hence
int the Dominguez Channel at Knox and Muin Streets.  In [944
it was decided to install a spills skimming unit and a long concrete
outfull pipe to Dominguez Channel (Figure 1). The work was
completed in 1945 ut a coxt of approximately $85,000. The pur-
e of the skimming unit was an insurance against accidental re-
lease of oil and flouting material which escapes the primary und
recondury trentment units of the plants.  The loug concrete pipe
extending beyoud Main Strect was installed solely for the
purpase of diverting the wuste water below an area originally des-
ignnted us a park, and refuge and lagoon for the protection of
wilill life. The skimming unit still serves its original purpose.
BBy 1948 the arca protected by the pipeline had become n trush
und refure dump as a part of the smog climination progrum.

Dominguez Channel is primarily a flood-contral clamnel.  In
normal times it scrves as an industrial waste drain {or the area.
The course of the channel is generally southeast, flowing from
Lagunas de los Dominguer. near the Los Angeles rubber plants to
Sepulveds Boulevard and Alnmeda Streets and then in a southerly
direction to the East Buxin of the Los Angeles lnrbor. The

course is approximately 8.5 miles. The channel hus been used as .

an industrial waste drain for a number of years.

On November 29, 1945, the County granted a permit to the Los
Angeles planta to discharge treated liquid waste into Dominguez
Channel. It was stipulated in the permit that the cffluent shall
not ereate uny of the following conditions:

Vol. 45, No. 12

i

- e/uo/(/tﬁdq'g | ___Q_‘\

i

|
!



file:///iigeleii
file:///iigeles

Industrial Process Water

STYACNE PLant 119 erw . the plants contributing aluminum salts decrcased the quantity cf
aluminum hydroxide floc formed in the combined stream iun the
Knox Street drain to the extent that the specified maximum of
1.0 ml. per liter of settlcable solids ie met at nearly all times, -

The oil specification of 25 mg. per liter maximunt has been ex-
ceeded at times, chiefly becausc of the charucteristics of one waste
stream. Thisstreamisproduced continuouely at a rate of 400gallons
per minute, or approximately 20% of the totul flow entering the
Knox Street drain. The entire stream enters the treatment unit
as 3 water-oil emulsion, and is passed upward through a sand bed
4 fect thick to coalesce the oil, and thence to a standard APl
gravity separator. Because of unknown fuctors, oil removal is
not equally effective at all times. Although the search con-
tinucs, a rcasonably economical and effective method for oil
removal hus not yet been found.

The requirement of no garbage or domestic sewage has been
met at all times by the plants, through use of separate sanitary
o MEatURINE FLukE sewer systema as indicated on the flow dingrams. During one
SoMINGUEE CHARNLL brief period in 1946, however, garbage coming from a goose ranch
situated on the north side of the open scction of the Knox Street
drain was found in the Knox Strect baxin. When it was ex-
pluined to the rancher that county regulationa did not permit

SR 3 PLANT 100 ¢#0

LA, BUTACIENT PLANT 100 ¢4
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Figure 1. Kunox Strect Draln and Skimming Unit at
Dominguez Channel

Objectionable depority of sludge or other materials in Domin-
guecz Channel.

Concentration of toxic wastes in sufficient quantity to ea-
danger public health, or to affect the use of lands in the vicinity
for cattle raixing or other agricultural purposce.

Creation of odora to the extent that they are a public nuis-
ance.

Discharge of oil, grease, waxes, and fate in ruch quantity as to
create 4 nuisance or menace to the public mafety.

Pollution of ground water to the extent that its uscfulness is
aflected. ’

Damage to public or private structures or property.

Decided coloration. ‘

The fallowing standurds were established, with the understand-
ing that they are subject to chunge in the light of experience.

Scttleable molidy, in generul, not to exceed 1.0 ml, per liter.
Qil, grease, futs, and waxex, not to exceed 25 mg. per liter.
Garbage or domestic sewnge, none.
Acidity and alkalinity, pH 6.5 to 10.0.
.. Toxic ingredicnts (cyanides, phenols, metallic slts, ete.),
in less than toxic concentration. :
6. Temperature, not to exceed 140° F.

A standurd applied subrequently stipulated that the sulfide
content should not exceed 1.0 p.p.m,

Difficulty with suspended solids wus expericneed up to the
plant shutdowns of 1947,  The pH of the combined streams from
the Lax Angelea plants differed sufliciently from the tributary
streams to cuure aluminum hydroxide and iron hydroxide to
flocculnte in the Knox Strect drain.  Consequently, effluent
discharged to Dominguez Channel frequently  exceeded  the
apecified maximum of 1.0 ml. per liter.  Some of the flac precipi-
tated in zonen of slow flow in the upper end of the channel, but
renuined sulliciently fluid to be earried away whenever the flow
wns incrensed by higher drninage ratex or storm water. At the
tinse the plunte were reactivated in 1930, no visible flue deposits
remained. Following reactivation, iron salts were climinated Steam Stripper for Removing Odor from Liquid
from the cfluent as described helow. Improved pH control at Waste at El Seguando

Tasre 1. PPLants or GovernmeNT RUBBER ProGRay Ix Los Anceuks County
Apgrox. Prod.
T of apacity,
Location of Plaat Plaat Operator gmt Bhort Tona/Year Water Course at Site Final Receiving Body of Water
Los Angeles, Calif. Midland Rubber Corp. GR-8 8(!1.000 long tons Domingues Channel Loe Angeles Harbor (Pacific Ocesn)

Bheil Chemical Corp, Butadiene 5 Domingues Channel Los Angeles Harbor (Pacific Ocean)
Dow Chemical Co. Styrene 87,000 Domingues Channel Los Angeles Harbar (Pacific Ocesn)

El Begundo Btaodard Qil Co. of California Butadicne - Pacific Ocean Pacific Ocean
@ Comlined capacity of 8he!l Chemlecal Corp. and Standard Oil Co. of Calif. planta.
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gurbage, no further unwelcome contributions of houschold gar-
bage, deceased geese, or goose cleanings were received.

Control of pH of liquid wastes within the specified range is es-
sential to good practice in waste disposal.  In general, most of the
pH difficulties involve disposal of agidic wastes. Alkaline wastes
which do not contain other objectionable componentsareuseful for
neutralizing acidity. Excess spent caustic is held in astorage for
adjusting the effluent pIl whenever the need arises in the Los
Angeles plants.

In the copolymer plant the hydrogen cycle zeolite softener wax
changed over to sodium cycle softening and thus eliminated the
drainage of acidic regenerstion wastes into the sewer.. The
styrene plant installed a hot-process lime-sodn anftening to obtain
baoiler fecdwater with a low silica
content. This procesa change re-

Secondary Basins for Additional Separation within GR-S Plant

untreated alkaline
copper-bearing
wastes into the sani-
tary sewer. The
quantity of liquid,
pH, and copper con-
tent are subject to
appropriate limita-
tions to prevent any
adverse effects in the
sewage treatment
plant or in the sewers,
The tolerance for
copper in any sewage
treatment plant is
Jow, but the flow of
sanitary eewage
through this partic-
ular treatment plant
is eo greut that a
rather large quantity
of copper can be ac-
cepted without
affecting operation
of the digesters.
Shortly after the al-
ternative disposal
method was placed in
operation, a definite improvement was noted in the characteris-
tics of remaining wastes, which are drained into Dominguez
Channcl. The pH fell within the desired range most of the time.
Coupper was eliminated from the changel and the deposition of
insoluble material in the bed of the channel was decreased.

Two toxic ingredicnte in the Knox Street effluent are chromates
and fert-butyl catechol.  Copper, which waus formerly present in
concentrations of 1 to 2 p.p.m., was climinated from the effluent
drained to Dominguez Channel in 1951, Chromates are used in
treating circulating cooling watcer, and enter the sewer aystem as
coolin, tower blowdown. The concentration is too low (15 to 50
p.p.m. as sodium dichromate) to prevent the growth of algae or
bacteria in the circulating cooling water without the addition of

sulted in the shutdown of a hydro- ramn D Ctweent v etwItat . CTmvCsENIENE ¢ U eTvacae . LumiiTies
gen cycle zeolite softener and elini- Lraaw _PURIFICATION | | PREPARATION | | PROOUCTION ' Lftatwne 1 AREA
nated the drainage of acidic regen-, T R I R N U
eration wastes into the sewer, ou, 10 PaOCLYS M e

An important part of the pH [-‘j nguo::?o'r.u'('k
problem is the treatment and dis ~ .
posal of alkalinc'coppf-r wastes from 0 eru 0 erw 00 ¢ru 20 cru
the product purification unit of the T eeu
Los Angeles hutadiene plant. The
copper waa removed originally by L e 20 sru
acidilying the waste and agitating casoon P 23 ¢ru
with air in the presence of scrapiron,
While this treatment reduced the 90'x $00°
copper content to an acceptably low Xt oLCe
level, the treated wastes were acidic nvest
and containéd iron salts. On ad- ey

. STORMWATIAR A O SCPARATOR € Xi1€XY [
justing the pH of the efluent to the . s acio .(c':“.}"::"l‘ S acce

H i ‘he- € FLOCCARLATOR 14RM'R S OLLP
deslr.ed range of 6.5 to 10.?. iron }f" SLUDEL RLUOVID 0 APLL SLPARATON 14'X NI OLEP
droxide was formed. This contrih- O TiuEs Cack YEAR € 3CCONOARY SLTTLING BASIN

. SAKITARY SCWER F F wAY FILTER
uted to suspended solids content 300 ENPLOYELS ¢ COOLMG TOWER SLOWOOWN
of the effluent, which was considered W CONTIRUOUS SLOWOOWN
objectionable. Through the asrist- : f
ance and cooperation of los ——t— To xmo
.y &
Angeles County authorities, an 10 CounTY ohaim 113 eru
srateu

alternative disposal method was de-

veloped, which consiats of draining Figure 2.
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zene cracking, and styrene finish-
ing are discharged into the proc-
ess sewcr terminating at the
final separators. These wastes
and tar rccovered from the
styrene finishing and benzene
purification have caused com-
plex waste-treatment and dis-
poral problems. The solutiona
of the two problems are in-
cluded in this report.

One of the manufacturing
operationa at the styrene plant
resulted in the production of an
oily sludge containing salts. The

({3
A-CARSON PITS
$0X30'R ¥ oLLP
§-COPPLA BASIN
re'xst'ne Cotee
C=aP1 SEPARATON ¢ wi1DC
0= 8AND COALESCLA
€2 COMPARTMENT Qi
SLPARATOR O'X 3'R 4" 9°
oCLP talH
£ nay FILTER
Q- CXPLRINENTAL LAD

TO KNOX $TALCT DRAIN 1100 6PM
Figure 3. Facllities for Treatment of Liquid Waste at Los Angeles Butadiene Plant

chlorine. According to Ellis (1), goldfish tolerated 100 p.p.m. of
potassium dichromate for 108 hours, but 500 p.p.m. was fatal in
72 hours, As the cooling tower blowdown amounts to only 15%,
of the total effluent, it has been assumed that the hazard of drain-
ing an effluent containing less than 10 p.p.m. of chromate (as
sodium dichromate) is slight. A small amount of tert-butyl
catechol is used as an oxidation inhibitor in an intermediate ma-
terial, but is removed and discarded prior to subsequent process-
ing. The concentration in the total effluent is estimated to be
not more than 0.013 p.p.m. No data are available regarding the
toxicity of lert-butyl catechol, but a potency at least 100 times
that posscssed by chlorine or phenol would be required to produce
any deleterious effects. It is not probable that tert-butyl cate-
chiol possesscs such a high potency. Other toxic materials which
may be present in the effluent, such as. chlorine, bromine, am-
monia, hydrocarbona, and metallic mults, ure- never present in
toxic concentrations,

The temperature standard of
140° F. maximum is met nt all
times,
is normally not more than 10°
above atmospheric.

The aulfide content of all
materials processed is so low that
this ion has never been detected

| S -——— = — =

L 14 ] $QPu

The uctual temperature {amea 1t anea o

aludge could not be burned be-
cause that would have created
a rerious air-pollution problem.
It could not be drained into the
sewer system because the oil could not be separuted in the settling
basin. There were ng dumps in Los Angeles County which could
take this sludge. It would have been powsible to barge the ma-
terial to sea, but because of multiple handling and distances in-
volved, this method would have been costly. As a temporary
measure, the sludge was held in storage pending development of a
suitable disposal method. A method was eventually developed
that involved scparating the sludge into two fractions: an oil
that could be used for boiler fuc! without creating any new prob-
lems, and another fraction, an approximately 309 aqucous
solution of aluminum chloride, which was oil-free, relatively odor-
lees, and very eflective ns a weed killer. A sufficiently large unit
was installed to process ull sludge held in storage within a reason-
able time in addition to procensing current production. The ex-
cess capacity waa uscful at a later date when the plant production
was increascd, and the sludge output became correspondingly
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in the effluent. ¢
Typical data for efluent enter- .

ing Domingues Channel are: N

Buspended eolide, ml. per liter 99 Meooune

Oil, p.p.m
g‘hmhold odor

SANITARY SCwWER

STYRENE PLANT
930 EweLovELs

All liquid process wastes of the —
Los Angeles styrene plant after -t
treatment and storm water col- -
lected on the plant area after
pasaage through hay filters arc
discharged into the Knox Street
drain. The sanitary sewage ix
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SYSTCu

Figure 4.
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Facilitica for Treatment of Liquid Waste at los Angeles GR-S Plant
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Knox Street Spilfs Skimming Unit

greater.  Although the unit eliminated & difficult wasie-disposal
problem, it is not considered now to he a part of the wastedis-
posal facilities. Tt ix deemed un extension of, and integrul with,
the manufacturing process,

Figure 2 indicates 1 multiple treatment unit which has achieved
u marked reduction in the content of ail and suspended solids of
the major liquid waste stream.

Originally, a xingle settling busin was employed to remove
fluating oil und aluminum hydroxide precipitate.  This simul-
tuncous separntion resulted in oily floc of the same denxity us
water in the wparntor eflucnt,  Stepwise separation was ac-
complishied by the installation of an additiona]l basin,  Acidic
oily liquid waste ix now scettled in the first basin, where the oil is
skimmed off.  The effluent from this basin enters a mixing cham-
bier, in neutralized with waste adkuline sodium aluminate solution,
and . flows into the second basin,
Aluminum hydroxide precipitates in
the necond it and is removed, The
effluent from the second busin con-
taing pructically no tuchidity and no

¢ - [
T ALY watgAa ysto
1 FOR COOLING 01 FALE

Cilan watem $797(w

e mm -

hay filters before entering the
Knox Strect drain (Figure 3).

Steam condensate from the
dchydrogenation process in the
production of crude butudicne
ia the major plant waste requir-
ing treutment. Thestreamisa
fairly stable emulsion. This
waste is passed through a eand
coalescer, where intimate con-
tact with particles of sand frecs
the emulsified oil and enables
the scparation to be madein the
gravity separator which folluws
the sand coalescer. About 40
barrels of oil per day are scpa-
rated from this waatc and re-
turned to the process. The
scparator effluent is discharged
to the Knox Street drain.

Whastea from the utilities
area, together with wastes
from the feed purification and
Kas rccovery arcas, arc dis-
charged into a  sewer line
that leads to two primary
basins in parallel,  Sludge aceuinulating in these basins is
trucked nwny at yearly intervale,  About 7 barrels per day of
slop oil is skimmed HIT these basina and scut to the boiler house
for use as fucl.

GR-8 PLANT

Originally the present (copolymer) plant operated as two
plants.  These units were shut down in July 1947 nnd September
1949 and reopened as one plant in December 1950, The plant
in designed along typienl copolymer lines and is divided into
the following principal production arcus: pigmert, polymeriza-
tion, recovery, and pracess.  The plant has been moderized to
praoduce cold rubber, 0il GR-S masterbatches, and carbon black-
GRS masterbatches in addition to the regular types and limited
quantities of regular and cold latex.

INTEOMEDIATE wAT(R SvSTCM OILY wat(R Srerem
P, e e ey
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jected ta distillation in order to re- o waven S10fumat(n

caver volatile materinls. The strppued
condenrnte in returned to the steam
plant an make-up water.  Jet con-
denmer water of the process is re-
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druin.  The copper wartes atil mni-
tury sewage are dischrrged inw the
county of Los Angeles mewer avstem,

- All storm water runofl hy-pueses the
gravity separators but pusses throngh
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Figure 3. Fucllitiea for Treatment of Liquid Waste at El Segundo Butadiene Plant
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In 1946 new rcgional sumpa
and final separators were pro-
vided and some of the original
facilities were modified. Upon
reactivation in 1950 all the
industrinl waste facilities
were placed in operation (Fig-
ure 4). .

All process wastes, after re-
gional and final treatment in
gravity acparators, arc dis-
chnrm_‘.d into the Knox Street.
drain.  Sanitary wastes are }
discharged into the rc\\'or'u.\'a—,
tem of the county «f Los
Angeles,  Most of the storm
water is discharged into the
Knox Street drain, and only +
part of it passcs through the
finul scparators merving the
plant.

I'otential waates from the
pigment arca include soaps,
antioxidanta, madificrs, and
auxilinry  chemicals,  Wastes
fromy this area are discharged
directly to the final scparator. -

Regioual separators are provided for treating the combined
wastes from the polymerization and recovery areus. Waste
waters from these arcas may contain lutex, polymer, and atyrene,
Any latex reaching these separators is congulated and removed.
Floating materials are removed from the surfnce of the impound-
ing liquid during normal operations. The effluent is discharged
into draine leading to the final separator.

Drning from the process ureas discharge into area separators,
Rublier erumbis und latex reccived by the sepurators are remaved
by skitnming. These unitx nlso receive the wnste congulants of
acidulated brine.  Wash water from the Oliver filters used in

processing rubber crumb in production ix discharged to the final

separntors,

There are two final sepurators, each serving n part of the plant,
and interconnected 8o one may be used when the other is beiug
clenned. Flosting matériale are removed dnily and dusdige fram
the bottom is removed twice a year,

Draina from the tank farm of the plant receive regional separa-

tion and then are discharged into the final separntor.  Clarified
wantes from this unit are dischurged into the Knox Street drain,

In 1952 an additional process separator was installed for cluri-
fication of liquid waste from enrbon bluck musterbateh cangula-
tivn. The cflluent from thix separator ix dircharged to the finad
scpurator,

In 1952 an incinerator was installed to burn precongulum from
strainers and piping without the emission of smoke.  Personnel
of the Air Pollution Control District gave axeintance and coopera-
tion throughout every phase of the projeet.

EL SECUNDO RUTADIENE PLANT

In 1947 the liquid waete vystem for the El Segundo hutadicne
plant was revised.  The present gystem provides for the separa-
tion of wastes into clenn wuter, intermedinte water, oily water,
capper solutions waste, foul water or quench water, and «anitary
scwage (Figure 5). _

Salt water used for cooling water in clenn syvutems is dischnrged
directly to the main drain to the ocenn,  The estimated flow ix
8500 gallons per minute. The muin druin ulso receives the
storm water directly. The intermedinte water, which ix mainly
salt water and may be contaminated with oil, smounting to ap-
proximately 2000 gidlons per minute, pusses through an AL

December 1953

. Industrial Process Water

Settling Busin

Qil removal in the banin le followed by neutralization and flocculation to peoduce a nparkling clear cMuent

at the styrene plant

scpurator. The effluent ix dischurged to the main deain to the
ocean.  QOily water (ineluding storm water), varying from 200 o
4000 gallona per minute depending on rainfull, in discharged into
the main refinery sepurator adjacent to the butadiene plant.

Under present operations the 151 Scgundo plant sends its crude
hutadiene to the Los Angeles plant: hence, the copper nmmonium
ncetate process of butadicne purification is not used.  The plant
har fucilitien for the collection and purificntion of copper solution
drips and spille,  The copper cun be remaved by steaming, The
clear liquid ean be dischurged to the oily waste sewer., The
dludge from the decomposition can be dispored of by burial in
loentions where the quality of underground waters will not be
jeopardized.

Odors emanating from aqueous waste may give rise to various
difficultics. In one inatance u foul water of about 20 gallons per

“minute’ from quench’ water druing produced a characteristic

uroma that wae detectable some distance from-the point of dis-
charge of the main waste water druin of the plant.  This problem
was solved by steam stripping the waste and returning the atripper
tops to process.  The stripper bottoms, which are substantially
olor-free, are drained to the main sewer discharging into the
acenn.  The odor ix no langer detectable, even at the point of
discharge.

The ranitary rewage is discharged into the municipal system of
the city of El Scgundo, ’

This plant also had another problem, Tt ix generally recog-
nized that diaturhingly loud noises of a continuoux or repetitious
nature will in time lead to demands by the publie for shatement,
Less generully recognized is the faet that subsonic vibrations

INsTatLLED VALUE OF SANITARY aNw INDUSTRIAL
Waste Factiaries

Tanre ILL

Wadste Facilitien Value

Laeuid
Sanitary sewerage
Pipelines, draina: and diteles
“or industrisl wastes
For aurfuce and atorm water
Wante treatment nnd disponal facilities
Ralid

Can

$134,000

Toutal ’ $2.152,000
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tranemittod through the atmosphere may create a nuisance as
great as though they were audible.

In one particular instance, three large cycloidal-type positive
rotary blowers were used to supply low pressure air F:r procesa
use. An electrostatic precipitator was used to remove dust and
debris from the intake air. The purified air then entcred an in-
take tunnel which served as a suction hender for the three blowers,
which were driven at a fixed rate by electric motors. Coums-
quently, pulsations in the intake air occurred at a constant fre-
q.ucncy. The air column in the intake tunnel was in resonance.

he subsonic vibrations thus generated rattled the walls and
windows of homes adjacent to the plant. Plate glass windows in
stores vibrated audibly within a radius of ono mile.

The problem was eliminated by installing a reinforced concrete
block building around the air’intake, in order to draw tho air
through a secries of baffles. The dimensions and placement of
the baffles were derigned to damp out pulsations of the same
frequeney generated by the blowers. Subsonic vibrations in the

atmosphere may not be an air polldmnt, but public rcaction was
the same as if they were.

In November 1952 the sunitary and industrial waste facilities
installed and in use at the plants were valued at $2,152,000, an in-
crease of $787,000 since March 1046, Table Il summarizes data
as to liquid, solid, and gaseous facilitics. : .
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Disposal of California_Winefy Wastes

The major problems concerned with the disposal of California winery wastes
result, in large measure, from the tremendous volume of brandy stillage pro-

duced in an intermittent, scasonal operation.

The stillage, estimated to aver-

age about 200 gallons per ton of grapes crushed, is extremely variable in poten-

tial putrescibility.

Therefore, land disposal by intermittent irrigation is the

best method of disposal at present although complete treatment of the stillage
can be effected by a combination of neutralization, anacrobic digestion, and

biological oxidation.

REESE H. YAUGIIN AND GEORGE L. MARSIH
Departmgh! of Food Technology, University of California, Davis, Calif.

DEQUATE disposal of liquid winery wastes haa been a’con-
tinuously perplexing probleta since the revival of the in-
dustry in California in 1933. In the years immediately following
resumption of large scale production, the pollution -of ‘streamns
‘with concentrated winery wastes was acute (4, 8). When the
further discharge of concentrated liquid winery wastes to the
rivers was prohibited by the Divirion of Fish and Gaine, state of
California, use of deep ponds or lageous heeame standard prae-
tice, even though this gave rixe to widexpread odor nuisances.re-
sulting from anaerobic fermentation of the wastes. Abatement
of these odors has become of immediate concern to many Cali-
fornia vintners, It is anticipated thut odor control and other re-
quirements for sanitary dirposn] of liquid winery waates will be
magnified with time becsuse of the continual increascs in the
population of the state. - '

NATURFE. OF THE WASTES

Winery waster may, for convenience, be defined as liquid,
scemiliquid, and solid residues which are removed from the wine by
natural or artificial meana during the process of vinification.
These residuck, for the most part, arc natural to the grape. A
few arise from other wources.  The following kinds arc encoun-
tered: h

Bewlliquid 8olid

Liquid
Waste wash water . Lees Pomace
Brandy distillery wastes Dennert wine Cresm of tartar
Condenser water Table wine deposita (ar-
Stillage (atill-slop) Relrigeration gols or wine
: Clarification and fil- stone)
teation sediments
(bentonite,  Filter-
Cel, et}

INDUSTRIAL AND ENGINEERING CHEMISTRY

It has always been customary to utilize certain of these wastes
in making by-products. The argols are collected and used for
manufacture of tartrate or tartaric acid. (During World Wer I1I
tartrates were recovered from other sources, such as pomace, re-
frigeration lees, and stillage., This recovery is not economical at
present.) The pomace may be used as a soil mulch or dried and
used for prepared stock feed. Lees from table or dessert wines
generally arc used for the recovery of hrandy, but their distilla-
tion adds to the over-all waste-disposal problem created by the
enormous volumes of brandy distillery wastes, together with the
other liquid wastes of the wine industry in California.

VOLUME OF BRANDY DISTILLERY WASTES

It is difficult to cstimate the total volume of brandy distillery
wastes, either for an individual winery or for the whole California
industry. The volume of theso wastes depeuds upon a great
many variables: the scasonal character of the industry, the ton-
nage of grapes crushed, the ratio of wine to brandy made from the
grapes that are crushed, and variations in winery and distillery
operation and practice, particularly those used to produce the
wine ‘‘distilling material"’ from which neutral brandy for forti-
fication ia derived. ; )

Every effort is made to obtain fortifying spirit from the ma-
terials at hand. DBrandy distillery wastes, therefore, may origi-
nate from distillation of distilling materials produced from pom-
acc and lecs, as well as wines. The volume, as well as the
chemical composition of the stillage, will vary significantly from
time to time, although the majority of the spirit used is derived
from distilling material produced from -wines rather than the
grupe reaidues,
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